Abstract Transition to adult services for children and youth with special health care needs (CYSHCN) has emerged as an important event in the life course of individuals with disabilities. Issues that interfere with efficient transition to adult health care include the perspectives of stakeholders, age limits on pediatric service, complexity of health conditions, a lack of experienced healthcare professionals in the adult arena, and health care financing for chronic and complex conditions. The purposes of this study were to develop a definition of successful transition and to identify determinants that were associated with a successful transition. The 2007 Survey of Adult Transition and Health dataset was used to select variables to be considered for defining success and for identifying predictors of success. The results showed that a small percentage of young adults who participated in the 2007 survey had experienced a successful transition from their pediatric care.
Overview and Objectives
The successful transition to adult health care services for children and youth with special health care needs (CYSHCN) is becoming a key area of concern as more people with disabilities are living well into their adult years. One of the six core outcomes for CYSHCN identified by the Maternal and Child Health Bureau was: ''Youth with special health care needs receive the services necessary to make transitions to all aspects of adult life, including adult health care, work, and independence'' [1] . Clearly, the transition to adult health care services is only one of several important transition issues, each of which deserves investigation. However, medical advances that have extended life expectancy have made more salient the issue of transition to adult health care for individuals with genetic conditions such as cystic fibrosis (CF), chronic health conditions such as congenital heart disease and HIV-AIDS, and developmental disabilities accompanied by other health conditions.
The Cystic Fibrosis Foundation [2] has developed specialist clinical fellowships for physicians and mandated accredited adult centers when programs are serving 40 or more adults with CF. A recent study of transition practices in the CF Centers across the country identified great variability in services and supports for young adults involved in the process of health care transition. The survey yielded 170 responses from CF programs and indicated that less than half of these programs performed a transition readiness assessment, less than 25 percent of programs ''usually'' or ''always'' provided educational materials about transition to patients and families, and less than 10 percent had a written list of self-management skills to support a successful transition [3] .
Similarly, in a study of 260 adolescents and young adults with congenital heart disease, only 47 percent had successful transitions, and more than 25 percent had not seen a cardiologist since the age of 18 years [4] . These findings raised concerns about increased morbidity and long-term complications that can result from a lack of appropriate health care and follow-up for a complex medical condition. Dowshen and D'Angelo [5] discussed transition challenges for youth with HIV/AIDS and called for future research to study clinical outcomes of transition models in areas where resources were less available. The challenges of complex medical conditions and varying trajectories toward independence may result in specific health and social needs requiring adult networks that are not well developed. For example, young adults with autism spectrum disorders (ASD) show a high rate of disengaging from support services i.e., not receiving any medical, mental health, case management or speech therapy services, as reported by nearly 40 percent of parents [6] . Similarly, in reviewing models of transitional care for children with complex health needs including cerebral palsy, ASD, and diabetes, Watson et al. [7] discovered little evidence to inform practice and no models supporting successful transition of youth with ASD.
The challenges for CYSHCN in successfully transitioning to adult health care services are related to the perspectives of the stakeholders involved in the transition process, as well as to issues within the health care system. Schwartz et al. [8] described a social-ecological model of transition readiness on the part of the stakeholders, which included the patient and family, the pediatric providers, the adult health care providers, and others outside the patient's immediate social and medical circle. The authors further described transition as a dynamic process that is preceded by transition readiness, and improvement in readiness is dependent on good transition assessment and planning. One barrier to successful transition is the fear or ambivalence that adolescents and young adults may experience regarding the move from pediatric to adult care, which can interfere with or delay the transition process [9] . Similarly, adolescents, young adults, family members and health care providers have identified cognitive ability, maturity, and experience with personal responsibility for medical management as important considerations for the individual planning for transition [10] . Transition planning and implementation must be individualized with psychosocial support services for adolescents and young adults involved in the process [11] .
Pediatric providers lack health outcome data regarding successful transition for specific conditions to support efforts to move to adult services [11] . Another obstacle is the more ''disease-centered'' approach of adult care, compared to the more comprehensive, patient-centered care often found in pediatric medical care [10] . This difference may lead to issues of trust or confidence in the provider of adult health care services.
Providers and practices serving adults also have important concerns about health care transitions for CYS-HCN. Peter et al. [12] surveyed internists regarding accepting chronically ill young adults into their practice. The top-rated concerns were medical competency to manage complex chronic conditions and to address adolescent health; the psychosocial issues related to a chronic illness, including end-of-life issues; the degree of family involvement and support for the chronically ill individual; increased demands for time and attention in the delivery of health care; and health care financing limitations and time constraints for patient care [12] . These and other concerns may threaten successful health care transition outcomes.
Larger system issues may create additional barriers to transition. Such issues include age limits for pediatric services, which force the issue of transition; regulations for public and private insurance programs (which may become less of a barrier with the advent of the Affordable Care Act of 2010); and the availability of trained and experienced providers to manage special health care needs and chronic conditions in the adult years [10] .
In pursuit of the MCHB core outcome related to transition, the objectives of the present study were: (1) to construct a definition of successful transition to adult health care for CYSHCN, and (2) to identify characteristics of CYSHCN that were associated with an increased likelihood of a successful transition to adult health care services. This study examined only aspects of the health care transition; other no-less-important features of youth's transition to adulthood were not addressed in the survey and were thus outside the scope of the study.
Methods

Survey
The 2007 Survey of Adult Transition and Health (SATH) was designed as a national follow-back study to the 2001 National Survey of Children with Special Health Care Needs (NS-CSHCN). A follow-back study is used to characterize individuals who achieved a specific outcome by identifying individual, family or larger system characteristics associated with that outcome. 
Sample
Target subjects for the SATH were 10,933 young adults who were 14-to-17 years old in 2001, had been identified as CSHCN, and lived in English-speaking households. According to survey documentation, this group was selected because in 2007 they would be legal adults capable of giving informed consent for their own interview and health care. In 2007, SATH surveyors were unable to contact 7,409 parents or guardians in the original target subject group. They successfully contacted and completed SATH interviews with 1,910 young adults, of whom 1,865 were included in the final dataset. Because the dataset did not include any information on individuals that were not successfully contacted, it was not possible to determine whether the present sample differed from the pool of potential subjects in any significant way. As a result, National Center for Health Statistics Division for Health Interview Statistics, the owner of the dataset, has suggested that the sample may be best described as a purposive or convenience sample rather than a random sample [13] .
Cases were weighted so that the sample would represent the SATH target population of CSHCN in the United States aged 14-17 in 2001 who lived in English-speaking households, and who had completed a NS-CSHCN interview. Proxy interviews were conducted with the person who made the majority of the decisions about the young adult's health care for 113 young adults who were unable to complete the SATH interview on their own because of physical, cognitive, speech, or hearing difficulties. Documentation for the 2007 SATH dataset indicated that sampling weights were derived from the original 2001 NS-CSHCN sampling weights and were then adjusted for non-response to the SATH interview, using demographic information from the 2001 NS-CSHCN. However, there was no analysis of non-response bias and young adults from households that did not move between 2001 and 2007 may be overrepresented in the dataset. Documentation acknowledges that these young adults may differ in important ways from young adults living in households that did move between 2001 and 2007.
Selection of Variables
The existing literature on transition to adult health care was first reviewed to assist in constructing a definition of what constitutes a successful transition. Results of this review were aligned with variables included in the SATH dataset to the extent possible, although some of the identified indicators of successful transition were not represented in the dataset (e.g., care involves a focus on the individual rather than the family, cited by Kennedy and Sawyer [14] ). An initial pool of 24 survey items was selected for further consideration.
After further review, a number of potential variables was eliminated because (1) they were mostly missing due to the branching nature of the survey, or (2) they were judged to be duplicative or a specific instance of a more general variable already included in the definition. Following this review of the data, the pool was further narrowed to nine items (listed in Table 1 ) chosen to constitute a definition of a successful transition. An algorithm was devised to fine-tune the definition and deal with overlapping or possibly redundant items (i.e., a successful transition was defined to require that a young adult respondent have a usual health care source or a usual routine preventive care source or a personal doctor or nurse). Each of the remaining six items in the definition was required in order to meet our definition of a successful transition. Thus, according to this definition, a young adult has made a successful transition to adult health care services if he/she:
• had a usual health care source or personal doctor/nurse; • had a health care provider who did not treat only children, teens, or young adults; • had health insurance coverage that meets his/her needs;
• had at least one recent (within the past 12 months) preventive health care visit; • was satisfied with health care services;
• had not recently (within the past 12 months) delayed or foregone needed health care services.
We next reviewed the literature again to identify child and family characteristics that might be expected to be predictors of successful transition and screened the original 2001 survey dataset for variables that captured those constructs. We initially identified a large number of potential predictors (98 variables); through a process of combining variables, eliminating variables with excessive missing data, and eliminating variables dropped from the regression models due to collinearity; the final pool of predictors was narrowed to 32 variables (see Table 2 ).
Data Analysis
Data analyses were conducted using the svyprop and svylogit procedures in the statistical analysis package, Stata 8.1. Use of these procedures allows for the generation of standard errors appropriate to the complex sample design. Logistic regression models were created using ''successful transition (yes/no)'' as the response variable.
Because of the large number of predictor variables, in the first stage of the predictors analysis, logistic regression models were constructed with logically grouped sets of predictors (see Table 2 ). 2001 Screener questions were included as potential predictors because they represent the indicators by which youth were entered into the NS-CSHCN sample, although the screener questions do not reflect a common underlying construct and they may overlap with other potential predictors.
In a second stage, significant predictors from stage 1 were combined into a final model to determine which of them made independent contributions to the prediction of successful transition.
Results
Based on our definition, 21.6 percent (SE = .014) of youth made a successful transition to adult health care. Each of the individual indicators contributing to the definition of a successful transition was met by a majority of the youth in the sample (see Table 1 ) ranging from 62.6 % (''had continuous health insurance coverage for the past 12 months'') to 89.1 % (''has usual health care source OR usual routine preventive care source OR personal doctor or nurse''). Approximately two-thirds of the sample (65.6 %) met four, five, or six of the seven indicators in the definition, while 12.1 % met only zero to three indicators.
As an informal validity check on the definition, we explored whether making a successful transition to adult health care was associated with the young adult's health status at the follow-up interview. Young adults were asked whether their health in 2007 was ''better'', ''about the same'', or ''worse'' than in 2001. Young adults who had made a successful transition were significantly more likely to say their health was better or about the same, compared to those who had not made a successful transition (OR = 2.3; t = 3.28; p = 0.001; 95 % CI = 1.4-3.8).
In a small number of cases (n = 113), survey data were based on proxy interviews to accommodate young adults who were unable to complete the SATH interview on their own because of physical, cognitive, speech, or hearing difficulties. Interviewers asked parent or caretakers who made the majority of the decisions about the young adult's health care to verify that the sampled person was unable to participate; in such cases the parents or other caregivers served as a proxy respondent for the SATH interview. Proxy respondents were told to answer the questions from the point of view of the young adult and were read the consent statement [13] (p. 4). Having a proxy as a respondent was not a significant predictor of whether the youth made a successful transition (OR = .94; p = .84; 95 % CI = .48-1.81). Thus, it did not appear that youth with significant physical, cognitive, speech, or hearing impairment were any more or less likely to transition successfully.
Stage 1 analyses yielded nine significant predictors of a successful transition (bolded variables in Table 2 ). These nine predictors were included in a final (Stage 2) model. The Stage 2 model was significant (F(15, 1571) = 2.00; Table 3 ) indicated that youth were more likely to make a successful transition if, in 2001, they:
• had a mother with a college education;
• were female;
• received all the routine preventive care they needed in childhood; • had insurance in childhood that allowed them to see the providers they needed; and • had doctors or other health care providers in childhood who listened carefully to them and to their parents,
Conclusions
Survey data suggested that the rate of successful transition to adult health care for CYSHCN was low. Only about one in five adolescents with special health care needs successfully transitioned to adult health care services. While further investigation of the proposed definition of a successful transition is needed, this finding raises significant concern that the health care system currently fails to provide the supports necessary for adolescents to ensure that their health care needs continue to be addressed as they leave pediatric care.
Results of the present study also suggest that there are individual characteristics, as well as features of the pediatric health care experience, that are associated with the likelihood of successful transition that may be useful in understanding the issue and designing a response.
The Role of Maternal Education
Maternal education is often used as a proxy for household socioeconomic status (SES, see for example Auger et al. [15] ). However, given the fact that ''Poverty level of the household'' was included in the initial pool of predictor variables, it seems likely that maternal education plays some role above and beyond SES. Lykens, Fulda, Bae and Singh [16] reported that, for CSHCN, maternal education was associated with children receiving all needed specialist care for households at some income levels. They speculated that ''women in the lower SES stratum who are also less educated may have less knowledge of which specialty services could benefit their special needs child and perhaps a lower expectation of the health care system'' (p. 5). A similar explanation may apply to the present findings; mothers with lower education levels may be less able to provide their adolescent youth with information about the health care system that will allow them to transition successfully to adult care.
Gender Differences
Survey data suggest that young women are more likely to make a successful transition to adult health care than are young men. This finding is consistent with earlier reports that, for example, compared to adolescent males, adolescent females with depression are significantly more likely to utilize services as young adults [17] . Young adults who feel a greater need for health care services may be more likely to invest the effort required to connect with adult health care providers. Gender differences have been reported in individual characteristics that may affect transition to adult health care. Sawicki and colleagues [18] found that young adult females reported significantly higher self-advocacy skills than males on a transition questionnaire; however van Staa et al. [19] found that males reported more readiness for transition than females.
Preventive Care
The present study found that young adults who received preventive healthcare in adolescence were more likely to make a successful transition from pediatric to adult healthcare services than those youth whose preventive care was delayed or foregone. Yu et al. [20] reported that receiving preventive care was associated with age, insurance status, ethnicity, parent education, and child health status. Thus, it is possible that other predictors identified in the present study may contribute to the preventive care effect. However, receiving regular preventive care as an adolescent may also connect the youth with the health care system in a way that increases the likelihood of a successful transition to adult care.
Receiving preventive health care in adolescence may be an instance of a more general class of characteristics and experiences that serve to create positive connections between youth and the health care system and increase the likelihood of successful transition. Reid et al. [4] found only 27 % of young adults with complex congenital heart disease (CHD) had any cardiac appointment at a Canadian Adult Congenital Heart (CACH) Network after the age of 18 years. They reported a successful transition was associated with a greater number of pediatric cardiovascular surgeries, at least one co-morbid medical condition, older age at the time of the last pediatric visit, medical record documentation of recommendations for follow up, and patient agreement that care should be obtained at a CACH center rather than with a general physician or general cardiologist. A successful transition was more likely if adolescents were provided with clear, simple instructions about where and when to receive adult care accompanied by referral letters and interim care given through transition clinics [4] .
Additional factors associated with a successful transition in the Reid et al. [4] study were lack of excessive substance use, dental antibiotic prophylaxis, and attending cardiac appointments alone or with a peer rather than with a parent or sibling. Continued care during adolescence allows physicians to focus on risky health behaviors and provide appropriate treatment. The length of time spent under the care of the pediatric cardiologist during adolescence was associated with the likelihood of receiving a recommendation for adult health services. Singh et al. [21] found that having a severe and enduring mental illness, adherence with a medication regime, recent hospitalization, and continuity of care (at least one transition planning meeting with mental health personnel, and one or more parents in the weeks preceding transition) were factors found to be associated with a successful transition from child and adolescent psychiatry services to adult psychiatry services.
Insurance
Youth whose insurance coverage during childhood allowed them to see the providers they needed were more likely to make a successful transition. The implications of this finding are difficult to interpret with confidence. While it is possible that adequate insurance coverage is the ''active ingredient'' in this relationship, it is also possible that the survey item tapped into a more general quality indicator. If insurance allows a child to see the providers he/she needed, presumably the child received more adequate care, and it is not unreasonable to hypothesize that better quality care in childhood contributes to the likelihood of a successful transition to adult health care. Further investigation in this area may be able to disentangle these overlapping predictors, particularly if critical provisions of the Affordable Care Act of 2010 are allowed to take effect permanently. Barriers that have prevented youth with special health care needs from having access to health insurance will be reduced because of at least three key provisions: (1) preexisting conditions cannot be a reason for denying them access; (2) young adults can stay on their parents' insurance plans until they are 26 years old; and (3) lifetime limits on claims will not be allowed. If having health insurance coverage is truly a predictor of successful transition, we can hypothesize that successful transitions will increase over the next five to ten years. Nonetheless, the health insurance factor must be studied closely in future surveys.
Listening Carefully
There is little previous research regarding whether a provider who ''listens carefully'' is helpful in health care transitions. In addition, if an adolescent does not have adequate health insurance, there may be limited access to any professional, let alone one who ''listens carefully''.
Nonetheless, the overall conceptual framework for optimal transitions includes an effective support system for the child from family, friends, and, within the health care context, health care providers and institutions [22] . The importance of empathy and communication in the therapeutic encounter, in which listening is a key component, has been well documented [23] . In interviews and transition narratives, trust was a vital component of the relationships that young adults with disabilities had developed with their pediatric providers [9, 10] . Others have indicated that improved communication with all providers, and whenever possible, a leadership role for the adolescent on the transition team, may help to ensure more comprehensive, less fragmented or redundant services [24] .
The variation in health care delivery approaches to childhood and adult conditions involving disabilities (e.g. specialized clinics for cystic fibrosis and hemophilia) can differ significantly. Time in a health care encounter is likely to be shorter in adulthood [25] . Thus, it may be particularly important to consider time for listening in the transition plan.
Nurses and nurse practitioners can play an important role in the transition process both as careful listeners and as facilitators. Foster and Holmes [26] found that transition for adolescents with epidermolysis bullosa (EB) was facilitated by introducing the process at health care appointments beginning at age 12 with transfer to adult services between the ages of 16-18 years. Recognizing that parents and adolescents have many anxieties related to the transfer, EB nurses attended appointments, made home visits, and visited the adult EB center with the child and parents. Discussion of transition was accomplished gradually over multiple visits, and the adult-service EB nurse was a familiar figure when the adolescent completed the transition. In youth with congenital heart disease, Jalkut and Allen [27] , found that the process was facilitated when pediatric nurse practitioners provided health education at each visit, discussed transition, accompanied the young adult to a pre-transfer visit in the adult CHD clinic, and ensured follow-up visits were scheduled.
Limitations
The generalizability of the present findings is limited in several important ways. As noted above, the survey Design and Operation manual concluded: ''Because of the sample design, response rate, and the possibility of nonresponse bias, analysts may wish to consider the SATH sample as a convenience or purposive sample rather than a random sample'' [13] (p. 11). Therefore, the results of this investigation are best viewed as useful for hypothesisgeneration rather than as testing any specific hypotheses.
In addition, the definition of a successful transition has not been independently validated. There may be important indicators of a successful transition that were overlooked in this survey or that were not addressed in the survey. Further conceptual and empirical work is needed to clarify what constitutes a successful transition. Such work might, for example, investigate whether the components selected for the present definition, alone or in combination, are empirically associated with more comprehensive health outcome indicators. Further, additional markers of successful transition, not included in the SATH dataset, might be identified and investigated.
Implications
The present findings suggest several implications with respect to improved clinical practice. The results add support to the conclusion that a therapeutic encounter characterized by thoughtful attention and careful listening is not only inherently valuable but also increases the likelihood that youth and adults will remain positively connected to the health care system. Future work in this area would benefit from qualitative research that would allow the field to hear the voices of young adults describing their experience with health care transition. Additional research in the area of gender differences could help inform how health care professionals may use gender-specific psychosocial approaches to facilitate the transition process.
Other findings suggest a need for particular attention to groups of youth who are at-risk for a failed transition. Maternal education can support health care access for young adults either through job-related health insurance or enhancing a family's capacity to navigate the complex system of transition supports. Youth whose parents have little education are likely to require additional support and guidance in order to successfully transition to adult health care.
Finally, although outside the control of practitioners, the importance of sustained health insurance coverage to support preventive health care and ongoing communication with health providers emphasizes the need for a coherent and comprehensive health insurance system, a goal not yet fully realized in the U.S.
